Rationale for treatment design: biochemical modulation of 5-fluorouracil by leucovorin.
Preclinical in vitro and in vivo results have demonstrated the conditions required for optimal modulation of 5-FU activity by LV. The ability to increase intracellular concentrations of higher chain length polyglutamates was a function of duration of longer exposure to LV rather than the dose. In rats bearing advanced colorectal tumors, the role of LV dosage was more clearly evident with the weekly 5-FU treatment schedule than with the daily schedule. Phase III clinical trials in patients with advanced colorectal cancer demonstrated that low-dose and high-dose LV (daily x 5) and weekly high-dose LV schedules yielded similar response rates with different toxicity profiles. A phase III trial demonstrated significant therapeutic advantages for a bimonthly schedule of high-dose LV over a monthly schedule of low-dose LV. Taken together, these results provide insight into LV biomodulation, but the optimal conditions for these regimens for individual patients remain undetermined. To date it has not been possible to identify the optimal conditions for modulation of 5-FU by LV in individual patients with advanced colorectal cancer, and response rates are comparable. A regimen that offers the opportunity to manage treatment-induced toxicity is recommended. With diarrhea being the primary dose-limiting toxicity with the weekly 5-FU and high-dose LV (manifested during the 2-3 weeks of treatment), management of toxicity can be achieved by delaying treatment, by dose reduction, and/or by treatment with octreotide47 without compromising efficacy. In contrast, with the daily x 5 schedule, multiple toxicities (mucositis [stomatitis], diarrhea, neutropenia, and hand and foot syndrome) are manifested regardless of the dose of LV administered. An additional advantage to the weekly schedule is that it provides the opportunity to use 5-FU/LV treatment in sequence or combination with other drugs, such as topoisomerase I inhibitors (CPT-11), antifolates (methotrexate, trimetrexate), and platins (oxaliplatin).